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(54) Bmo«M wu&4x7wmm*iwnhBX 



(57) [Kffi] 

(Bf±, -Wl/^^lOL, 10R, — Mlf- 
^77^0^1 2L, 12R, — »<Z5»l§JifeigKl 4 
L, 1 4R, — >$(Oj!fe 2 — 9 ^7 y y ^"HOSS 1 6 L, 16 
R. —#<D 1"</Ui/Z7? 18L, 1 8 R, -^DA^ 
>^^2 0L, 2 O R. — ttCDMtlT 2 L, 2 

2R, -»C7)m2§3^lHlK2 4 L, 2 4R*5<ttf-»© 
U^VK2 6L, 2 6R^5)i«$W„ Ifl^yK 
2 6 L, 2 6 R^tt«S^/^rt^#*tJS-T5fS-?-|ft 
(H^it"f) &mWt& tlZo ffl^yK2 6L, 2 6R 
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ISL 




TP 



EE3 ~~ 



■OFT TFT> 




1 

*i-*ft*ltK:««ttK:tM«*ii6i:4: fete, ffifSWOE 
£ SJ«l#a 

(T>*-4 5 v^T?ffi*«>*»yiJ*j itfffl»5«J©«-§-il|lPI± 

&m t -t z> y i-ftm^wt t &m-r s c t *mm. t -r 
sit i icmm<Dm^mmmmm, 

iufESf 1 0>9hft t iiulHSK 2 <£>«jf£ t &&s.\cm D 3g § * 

^tvs ^ u-A.mmx*Mnzm 1 <omvp t mmm 2 <nm»fe 
t 5es \zm •? is $ * 5 m*3S 1 & v * u 4 o v x-f axa^ 



(2) ^M^Pl 1 -9 5 7 2 9 

2 

^Rtfies 5 s?i omit mmm^mmm^ 

[0010] 
[0020] 

30 [^JtecDS^fif] jS^^V^^U-Y (Liquid Crystal Dis 
play) Oft^itWiLt, ilh7^^ (TF 
T) MOfR^^^^y W (TFT-LCD) iSfcS. 
[00 3 0] Ti/y-^-f-^ Y ]) ?xjjH<D7/U 

*7-TFT-LCDO«M«SWi:*t„ 

TFT-LCDtt, ffi^roy— hitftYl, Y2, 
*©lf-t»Xl, X2, h y ^7.W;$1EIL, 

#^3i^©®3il(c»)K h 9 y^x ^ T F T SrgEg Lfc T 
FTM^H00t> r©$S^;H00©y- 

h^Yi, Y2, ■■■&mW}-fz>tiiib(Dm.&mifc&ti*LV— b 

40 *K9W^Gl,G2.-i:, tl^/H 0 OWflflX 

l, x2,-srB»-r*/t«><z>afe?ij»«5snfcflr#«i (y- 
[oo4o] H^m^aiHjjs 104U, &mm<D%:7F 

9-f^si, S2,-{c#^-f-5 0 fcixtfe 4Pgpro#-g- 

5<? (i, R, G, B©#iito| 6 t'-> hfOWtftT*— *D 



3 

S2, 3yhn-7l02tt, Tk^ffi 

2, •»fc±t/#«#l||lK9-f '<S1, S2,-|^Mtl)o IS 
1^®/£3££[hI& 10 611 *SiB''**/l' 1 0 0 CO V (fl; 
Hi) — T (Si®^) 4#tttC£^^T^(7)#^tC^ 

[0 0 5 0] i9C, iKfi^/u 1 0 0 
^^-To 2tfctf);tf^;*g&l 1 0, 112^1«il 

1 OOftffiflffijc^T, h»Yi (E8**-f) 4: 

lfi<OBF*S«iPi, j £: lfi <£>»]» h 7^ 

^^TFTij d5*J«Sn"C*5 9, HSi«lEPi,j 
TFTiJ Sr^LTfS-^JftXj KSaBSSiX. TFTi.j 

<d?-~ hmmr g ny- nm i:M$tiT^5o fa 

7 *S*Ri l 2 0>rt{fflffifc:teR (#) , G 
(») , B (#) ^7-7^^115^UM 

ft 6#m ISl 1 6#— flBfcMMJS 

*iT^5 0 M^7^SKl 10, 11 2^>^MB0ffi(cfi^ 

tfi^l 18, 12 OdSRttfcjft/O^o 

[0 0 6 0] ft*5, 0 9fc:l3^-t\ t si±y—^mm, 

TdttKWf 124W|*i, 126li(Sa 

IK, 1 2 8fi^— h»6»fflk UO^y^vh^ 

[0 0 7 0] 0 1 OK, iRS^^/u 100 rt(D|U&«jS 

Cs#*aSft5. y-h^Yl, Y2, H 

K^-T^Gl, G2, -fc J: 9 1 7 i^-A»rart^ii«tti» 

i fT-f oii^ $ ixr r * ^ ^ •fvtmzwm £ 

[0 0 8 0] V^, i t?CD^— h^Yi 
<b, CCD^-bj»Yi KBBttSiXTV^ itT^TOS 
Ih7^^^TFTi,l , T F T i, 2 , 

s 0 ^ntmmisX^ »#*K5>r >*si, s2 f -± 9 i 
na**ix, wjxbo«w«£E«tflr-»*xi > x2 > *s 

Wty«i£Oiih7^^TFTi,l , TFTi, 

2 , *^LT*^n»lSi-SIil*«ffiPi,l , P 

i,2 , "(c^SDSnSp &o (i + i) ftlcte 

ftfrtlZo ift\Z»\t*X^ *Ih7^^TFTi, 

1 , T F T i, 2 , dS^-^ttffiJCftS^tt?, &®§Sf 

^»#ii*tt^«ffif«:aSJfiIS:ifev\ #®®Pi,l , P 
i,2 , ••■<D»BI«flEtt*oai««p|«I*T?«i*Six5. 
[0 0 9 0] C(Oj;5iaT, #M*I«l:tii7i/- 



(3) 1 - 9 5 7 2 9 

4 

ffi(Dffimxmi)U&tlti:< TI*ftbftV\> TFT- LCD 

[0100] 3 ^JEftfen Eli itc^-T<t5 

7(7 [0110] 3* >R<EJB»ifett, El 1 2 ici^-r ct 5 

[0120] ^^^Rteigtijfefi, mmmmcwmizmm 
20 ft^^t ^—mmm^com^ t tt^x 1/2 x$ct*<Dxi& 

^m«*«SEB»-r*fc«>^?B»«*^*VN5x.. x*- 

Srtejtft^RBB, 3^VRteI«)feJ:nffifi^^> 
ft<, %.fZYjjfat*tfXte< XjjfaXCD hR^t^J 
ffir-fcO. ^^ p ^ 1 a^^tb-cv^s 0 coj:5ft-i:^ 

J<7 [0130] 113^, *4Ki/ h^ts^^-y^ 
-To H^^ct 9 AF^§39#t>SSS^ (F 

n , Fn+1 ) , ^^^>°^/H 0 0 rtO#M^{Cl##i^^ 

[0 14 0] s^e^SteBKife-Ctt^ 

x\ 7i"—j*mm*3£xf7'f>mM x&mm 
\ci*vzmmm,fc<Dm&£&m&&zz.k&x$% 0 l 

1-Sd4:*Tf*ftv\ rcofc^, raWF^^>tt«tft5 

tt-eud^»p«jESrR««iT?#r. x^rsi-c 1 mmmz.m 

llE©»^5e^t^ C 4: \±X% ft v\ 
[0 15 0] rtLiC^-LT. 3*>-«»»*-Ctt, ffi 

1 3 0 fS^^^^/i- 100 \H<D±mm\z-z>\,^ 

50 X7\s—J*mm&£TfYftfatdttXte<^X%foXhl 



'5 

[0 16 0] 

Wfl#)H*LJ:5i:t5WI] ±B© «fc 5 

xj ±(omm mm) nmtt. i&¥-fe&mfs\mzmi 

i tPf roWfStt^^icRtStS. ft 
[0170] roi ?&ff-§-j$Xj icoSffi^.'f 

«*» K 9-r /< s r±* * ^igtblg^j fcJSfc ft < r »«: & 
[0180] 

[0 19 0] #3893 tt, ^^5^3(?^W<75K)S^^«^ 

ffl <o«^-«ft^«iiHies «r«»-*- s r. t * m to t -r s„ 

[0 2 0 0] #3891(3:, =^ev— ^Kl&Jfero K 

[0210] 

[SftS«rfl?2fe1--5fcftw^K] JbEfc>S«j 5 fc. 

J:V«riB»Bt h 7 9 ^XPfltoZtiZ X o K« 

T\ #«c5"JO*«*i»fctt:jE«itt©R|ff|«£ESr«t»i-S 



(4) 4$R!¥l 1 -9 5 7 2 9 

6 

**>i8£-er<5UlMMs«i:, Hfifa^l W»f^i:m)fS»2co 
W)tth<Dffl<D®mm\zffi7£<D9-f 5 ^i/T*ffiic«D-35WJ 

[0 2 2 0] *J5flO» * LV— J&fef&BSi: lt> hmIE 
70 -YyffSi, 5e«T^{*«ria^-f yf^WL*Mymk 

[0 2 3 0] SiJroHJgS^i: Lt, fJIE@iP& 

je*l*f*llWa^-f SrBB^Hit U flftE 

itf [0 24 0] M^HJfeS^i: Lt, BfllEM^&#S:ii, Sfl 

[0 2 5 0] «K«»SU^teHitL 

[0 2 6 0] *MK»jKS^iSei±, b]) 9 

mmtstiZb b *5fE»Kh7V^^roWW«8^- 

^ mz.&^irzmfrmmwmKtt\^xm&r>&7mmz.M 

-Cffi » W ^ 3E * »4 A coffitt Sr *-T 6 BPSffi 

wimm^m*ftLxwija-tz>m^-mmm^mb. mtzm 
5<7 b. mm&i (oW}ftbiiii?d.&2<nW}ftb<Dm<D®mmz 



7 

[0 2 7 0] 

[0 2 8 0] mil*. *&w(D-mMm^£z>m-%-m k 

^*S07;^7-TFT-LCDCil^llTJ:l\ 

8 C^fii/^^ 1 0 0 5 I j ^Jjy ctt/i (j 

+ 1) &}(Dia -§-j»Xj, Xj+l SrigtH-S^ir-r^ 

[0 2 9 0] [Hi {C&l^T, 9 2 0<D^ 

#<£>fEftg&f3\ -^(Dl/^^IOL, 10R, — M<V 
^lf—^^y^^imi 2L, 1 2R, — tt<Dmity& 
HISSl 4 L, 14R, 2f— fyv^m&l 6 

L, 1 6R, -^l/^;l/->7^1 8L, 18R, 
<£>DA^>v< — & 2 O L, 20R, — Zf<Dm£}T >^ 2 
2L, 2 2 — M<^^2^]^m^2 4 L, 24RJ5J; 
ZF—ft(DttiJjs<*y K26L, 2 6 R ft Tl^ 

So 

[0 3 0 0] £Wfe«ti;Sfl<DU'^^ 10L, 1 O R 

mx\ mms-firtemEM i o 4 os) a>k<z>#**jsi- 

Xj, DXj+1 £*ft-?ft#«9i&ir 0 ^tt, 9r^<7>*>r 

^ y^-cs^^ i o l, i or J: 19 -tft h imm& 

Olfef-^DXj, DXj+1 &*tl?tltEW*5£TfftM 
(Dm If— 2 L, 1 2RC75'fJtl5 

[0310] fcm&mx?—?? y^-EHSi 2 Lcota^ 

ffi^tt. #ifyhSi:, feftijo^ 1 ^omtUSS 1 4 l©- 
l9J»iaKl 4 Rooted Ofrffl) ^A^M^fcSMJKSft 

r^6 0 ^in^jBi^— ^9sy^ia»i 2R<nmj]$&ir 

fi % ^{RiJcDjg 1 $J&[hIS§ 1 4RC7)-^* 

miHlKl 4 L(Dl* (*«) OA*ST-teS«£ftTV* 

So 

[0 3 2 0] fe«*3j:W&«^*l«I*iaBl 4 L, 1 
4Rlt ^hn-7102 (0 8) J&>6 0>£«Mfc«# 
Sfctt«teffl*f5#REVfcJ;«K f:tx.tfl7^»i 

^tt, ^ft^ftfc{ftiJ^^^fiiJ<D^2y : '-^^^^lHlSg 
16L, 16 R^A^iST-tCftJttSttTV^o 
[0 3 3 0] ^{M*3j:^ffli|<Dm2v f -^7^^IUSSl 
6L, 16Rlt SSSt^fS^REV^raMiLfcaVhn 



(5) 4#M*Pl 1 -9 5 7 2 9 

8 

-710 2^f)©f-^ • 7jy?"»J«i«#TPti:J: 19 l 

ram # <d * ^ ^ > ^-cfefli** ct v*«co» i 

£J&[H]g& 1 4 L , 14RSr^Ltt«©»lf-^7y 
fiBi 2 L4>L<tt*ffljo*l7 ? -^7s/^-|eIKl 2 
R<D^-ffta><fc «9 lli^OBIftx — ^SrSif9iitf«t 5 

1 6 L, 1 6R(Dtti^«^fi, **t-Ptta£«i3j:t/*« 
©U^7? 18L, 1 8 R?r^Lr&{RiJ*5j:T^^{|iJ 
©DA^/<-^ 20L, 2 0 R^A^aK^KgaKSft 

[0 3 4 0] ^;^>7^18L, 18Rfi, DA^y 
^^2 0L, 2 ORrtWlllK*^^^^.^— ^jgftft 

HiE (fctitflOV) ic**-*"*. 

[0 3 5 0] ^fflODA^y^^ 2 0 LlCtt, Pgp® 
/£fg£[Hl& 2 8 <fc *) IffittO^T (Kfi) ^pgg^miEV 
1 ~VK ^«^SttSo — *«©DA3^-^ 2 
ORI:it WM«£E«£IOK2 8J:9A«tt^T (K 
^ ffi) oKW*bev , k~v' l*tt|&S*b5 Q 

[0 3 6 0] pgliS/E^^lHlK 2 8 B\ fc «fet# 

ffil§!Ka>&*9, jSS^;nooov-T#ttiafc 
*SjE/h v £ ft r v % s o 

[0 3 7 0] fc«irx.«, — ^Pffijfefc^T, » 
IE®ti^|5gpBJE (5-10^h) *5<tt5Affitt<OB 

ft, ftStt©t*BBI«BEV'K|j:0#/u h^fttfiv^I 
t^^^^ft, Wffitto«/jNBH«£Evi , Vltt5#yv 
h#fit-^:£^ft5o 

[0 3 8 0] ^fiiJ^D A^>^<— ^ 2 0 Lfi. ^ftij 
^^>7^ l 8 L«t *9 A^U^lH^^Oiif^x— ^Stt^ 

EEU^<^S:^ri-SiEffittO»BI«ffiVx ^il^Lrm^ 

^2 0Rit la^^^y $ i 8 Ri «9 A^i l^c i m 

iEv , x^^LTm^-r6J:9^c«^$ftTv^s 0 ^nij 

*3J:t^tiflS<ODA3^^— ^ 2 0 L, 2 OR^fflMT- 
tt, *ft-pft*flH*3J:V*fl!l^tti*T^^2 2 L, 2 2 

[0 3 9 0] ^iJ<Dtti^lT>'7 P 2 2 Lf*. >f ^t°-^V 
50 T-Ht, ;£ffliI<£>Sf|2§)g|®BS2 4 (feffill) ^AA 
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coffin (*«) ©Art*^fc««S:ixT^So 
[0 4 0 0] &mcomjjT>y p 2 2Rte > 

^HU *{HJom2§J^lHlK2 4Rcd-^t (£«) ^A^J 
©tt* (*«) ©AAJB^lJUftKSttrv^ft. 

[0 4 1 0] £-*<7)fg2#J&iUSg2 4 L, 2 ^ 

v^^m*J$)lHiS§3 2 J: *9 i4Sti5MSJSi(ff sw 

[0 4 2 0] fc«*5J:tf*fl|OJB2 9Jtftia»2 4 L, 2 
K26L, 2 6 R^:^br#*fiS-r^^-r V*/!' 

coft**xj , xj+i (h i T^s^-sr-f) icm^mc 

ff^Xj , Xj+l ©B^ttBIBH^-f y^Z OtmWtts 
[0 4 3 0] COM^^i/f 3 0it W»*!I»EK&3 

3^3 0&£X*mJ3'<iy K 2 6 L , 2 6 RSr^LTffiK 
»-rs«-»*xj, Xj+l IB±3fls«*WR:ffll»"rSJ:5K: 

[0 4 5 0] r^iF7>f/^^TFT-LCD 
{C*5^Ti3\ hlft K^^^Gl, G2, -MJ^fKifl^ 
0 0<Dtf — hilftYl, Y2, ^ i ^ A JR Wirt 

k 2 6 j; y> mzyj ^±<D&ttfc-rz > mmmm\zfiiM-r 
[04 6 0] iftw-bmYi tmrnztizt 

14L, 1 4 R*3J;^»2 9JSIIhIK2 4 L, 2 4R# 
*tl?h-Jj ©A**T-l£t»9**>oTV^fc 
t5o ilf-^7yflU8l2L, 12R«t 

9, iRS'^/l'l 0 0rt<7) i ft j ^IJ^oJ:^ i fT ( j + 

Iftr-^DXiJ , DXi.j+l ^1§J«I§H&14 
L, 14R, !2f-^7^flH]Kl6L, 1 6 R$5£ 
tfU^/Visy? l 8 L, 1 8 RSr^LTfcftiJ^Jzttf&fflJ 
COD A ^ lss< — & 2 0 L , 2 0 R^-^tb^tlA^^tl 

So 

[0 4 7 0] rtbMJztK £1»©DA3WW20L 



(6) ^BH^l 1 -9 5 7 2 9 

10 

— ^DXi, j+l ^^^^WSHt^^jSLfcajEu-^^Sr 
[0 4 8 0] t|(DDA3W^^ 2 0 LJ: «9m*^tb 

tnEmvk<Dmmm,j£v j ^ £fl^ry/2 2L*s 

J:tffi2SJtft|II&2 4 L&^LTfeftiJotH^y K2 6 
V j+iiii«oiliAry7 p 2 2 R:fc£tfSS2 3ai&ll]{e&2 

4 RSr^bT*ftiJoffl^^3/ K2 6 R «fc 0 ( j 4- 1 ) m 
0>{f-fHftXj+l (C^^tlSo 
[0 4 9 0] ^(Om, S«I^Hi^7y7 P 2 2 LIS j &\<D 

f+iS^&jE«tto«SW«BEVj &-emW)-ttit££<. ^ 
M<DmJdT>'y P 2 2 RJi (j+1) ?IJ<7>fi#»Xj+l * 
^HHW^ (VCOM ) f+S^&tfeffift^WWmEEV* j+1 

^ [0 5 0 0] r 5 tT^flf j»X j , Xj+l OSffidS-t 

*«C ^^?Xf— h!9 K7-Y/<G(CJ: <9 i fT©^- htt 

Yi^Hu^u^ffitt^stt, ^(Df— vrnYi \z.mm 

£*LT^<5 i?T<O^TcO^J^h9>^;*^TFTi,l , 

T F T i, 2 , a^VJRlBfclfcS. m(C«t^ % j ?IJ 

0>«-JMftXj <fc «9iE^ticr)!5gpfl:i±Vj 
^^TFTi, j Lt i ft J JUOHSifltffi P i, j 

(j+D ^jcoff-^ixj+i £<oMmvk<nm 

■«£EV j+l^SIh7^^TFTi, i+l^Lt 
iff (i+1) ^J^M^SffiPi, j+1 icftii^ttSo 
[0510] #Cl^ ( i + 1 ) ft<D<?— h^Yi+1 tm 

f R E V^at^ l HUHfet^. t IrI^IC, t^— 
^ • 7yf»J»MTP^L L/^^Hl/-<;H:i^ 
±^S 0 

[0 5 2 0] ^SEIblf#RE V^Bfca^HJCftSCi 
■C, SBlfflftlilKl 4 L, 1 4RWJlfil«* 
«) ^A^)ffiT-{-§J«9^^So -t tt, • =7V^ 

^ <DmiT — * : 7V = 7~\B\&l 2 L <£ 9 j ^IJ^fS^Xj ^ 
»S Lfc l Bi^offitr - ^ D x i+i, j ds^flijco^i 
^ftlilKl 4RSr^L"C*«<D*2 7 ? -^9^^lilKl 

6R^eig*ix5i:ra*^, ^m^mxT—t^v^m 

Bl2R«t5 ( j + 1 ) ^JOfg #j»X j+1 t31*fJE L/t 1 
Ii^Bftf-j?DXi+l,j+l a*;fc{Ho^ i §]jwggg 
1 4 L^Lt£«coS 2^-^7 2/^-111^1 6 Licfe 

[0 5 3 0] — ±wacoi5^^-^ • 

■^TP^SfcfeidSO^IPIJWLT, ^2t^^(HlK2 4L, 
5^ 2 4 R^^]glftiJ»[i]K3 2frb<DmWkMmm?rSmzL& 
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2 2RI4lil^yK2 6L, 2 6 RfcV^ft-fHftX j , 
Xj+l ^6««ttlc:aWrSns. 

[0 5 4 0] C<Z>»£\ X — ^ • 7yfM»fl^TP© 
LT^5C0T\ ±lS<^i9JcSB2§]lftIeIiS2 4 L, 24 

mm®®® 3 2 ^h(ommmm<n #s <t 0 aiattflg 

CfHlA/<!/K2 6L, 2 6 RS:^LTtBBfti-5fS#i» 
Xj , Xj+l M±#EVMi:filM-a 0 
[0 5 5 0] i!&0<^*¥*aE}Wra t K j 5U<Of8#i»X j 

j (j +1) aitf>«*»Xj+l fcfc&fflJOD 

Aa 2 0 Ri 9*Wt©IWniEV j+1 Sr*&« 

¥**»HW<oW!*&«P^W«-g-*Xj , Xj+l 

, xj+i jionffi^sv^cfi-^mL^^, *n^*t* 

2pi^</u (vcom ) f+36t-¥^fc$;ft5o 

[0 5 6 0] 9 • 7^ffflWf^TP^Hl/^ 

*7s^[U!i&l 6 L, 16Ri:^ ll^^Itf-^ 
DXi+1, j+1 , DXi+lJ J**, -tix-PtbfeftiJjoJct^q&ftl 
©l/^/^>7^ 1 8 L, 1 8 RSr^LT^ffilJfe^t^^fll 
©DA3^-^ 2 0 L, 2 0R(a^^tt5 o 
[0 5 7 0] ClfrlCj; «9 ^ ^{liJcODA^^/^— 9 2 0 L 

Lfcmmi/-</u^w-r6]E^ttcopgiimi±vj+i 

«f-^DXi+l,j (7)$t$^Kl{^£tfclli^ 

a- £* * i- 5 £ ffitt o m m & v • j a* ta ^ * n z> 0 

[0 5 8 0] ±lEOJ; 51-7*— * • 7yf»J*fl 

ra«F^9J»»J»leIK3 2(Z)SJ»^J: OBBEB^^r s^3 0 
dS5B*t»^«Ji9jftfcO, a^o^ 2 §3miHl^ 2 4 L, 2 4 
R^-tix^Pixffi* (*«) ©AAM^l-SJ 

[0 5 9 0] ^^y^3 0^Iti(C^5^^T\ pfiHf 
*H*Xj , Xj+l tt*«Wfc*»rSftS 0 *fc, 

2 4 L, 2 4R«MM* (#ffl!l) OAAfi 

T-^«joifct>«^ fe«©tiiAr^2 2L©BiA 

«8^-tt*fflO»2SJ*iaK2 4 R*^LT*ftiJ<7>m^^ 
yK2 6Rl:ft»Six, £li7)aiA7V7 P 2 2 R<DtB^ 
2 ^Q^IhJSS 24L^ LTfcftJjOtH^^ 

[0 6 0 0] CtUdJztK fci(?)DA3^-^2 0L 
±OttlA**ufcIE«tt<D|»W«£EVj+l tt. feflK&Hi* 
T>^2 2 L «t V*TflB«>S5 2 ^DtftlHl j» 2 4R^lt 
t«©BA/^yK2 6RJ:?) ( j +1) ?H<D{§-%mXj+ 

i ^ta*sn, ^^ifixj+i fcftutsixTv^ ( i 



(7) #FI¥l 1- 9 5 7 2 9 
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PROBLEM TO BE SOLVED: To make a signal lien driving circuit possible to perform dot inversion drive of a common constant 
drive method by a low power consumption system, in a TFT liquid crystal display. 

SOLUTION: A drive part equivalent to adjacent two channels (columns) is constituted of a pair of registers 10L, 10R f a pair of 
first data latch circuits 12L, 12R, a pair of first switch circuits 14L, 14R, a pair of second data latch circuits 16L, 16R, a pair of 
level shifters 18L, 18R, a pair of DA converters 20L, 20R, a pair of output amplifiers 22L, 22R, a pair of second switch circuits 
24L, 24R and a pair of output pads 26L, 26R. Respectively corresponding signal lines (not shown in figure) in a liquid crystal 
panel are connected to the output pads 26L, 26R. An opening/closing switch 30 is connected between the output pads 26L, 
26R. The opening/closing switch 30 is closed temporarily when a polarity of alternation is inverted to short-circuit adjacent 
signal lines each other. 
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